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£ 6-8: £. 5d3l VI - VI* ol-g- 'a^^ 5.^1 * 

£ 7a ^^1 ^ 7dfe 5. 5d2] Vn-Vn« 4^ ^t-^^ ^l^)- -g-^^ -g-^S.. 

100 : wfl-a 102 : 

104 : CflolE-l wfl-a 106b : 

108b : -^5)1^1 110 : :>]]°]E. w|)<d ^^^^ 

112 : ^1 1 ^Jl^ 114 : ^1 2 iJ:^ 

116 : SEllol 118 : iSs^^] 

120 : 150 : Tll^lB ^-^^ 

152 : 154 . l-^l-o] ^^.^ h]:^^ ^E]^ 

■g- ^'^'B: s}->^ SAl^^lo)] ^^S.. ^Aflc>7llfe Siffl^l^iEl (Thin Film Transistor : TFT)* ILW 
5L>»>1^^1 (Liquid Crystal Display : LCD)2l ^ Zl ^]2l 'S'^o)! S>«>1^^H1 ^^^It^. 

^-i-^eife o^^s] o]u^^^s\- ^^^^^^ «i-g-w. ^^^-Sr ^^^i- 7)-^^ uji^oi) ^ 

^ Qfl^ (Active Matrix LCD : AM-LCD)7> ^^Sl ^ t^^^^o] -f ^sj-^^ 7V^ ^^^31 

£ 1^ ^^^t! 'a-'S* iS'^f icf. 

^^(20)^: <^Bi ^^r^ i^l-i-ol ^A^^ ^ ;g-ol 71:^(2. 4)0] ^^i:^JL, -^7] ^ ^S] 7]%(2. 

4) ^Hofl ^-5!^^(iO)ol 7t^^ ^Efls ^^isl-ji 5a^-. 
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^7] °J!^ J^^(20)<^lfe a^sl-fe ^el^t|7> 7]^i4)^ ^^#(10)3) M ^ 

^ Sife tfl^€ 7l4a:(2) ^^^€^1-. 

^7) ^-f- 71:^(4)^ ^-^^ ^^5]-^ ^e^€ti^(8):4. ^J-7l ^£i€Bl#(8)^ ^■i-^^(12)'='l ^^^Sl^l 9X^. ^ 

7l ^-i-^^(12)'a: ^^(10)0)1 ^-a-* ?l7H>fe ^V^^Si^Sl ^'i-^ ^4. ^7] S}^ 71:^(2)^ ^^^1 ^ 

HVDj. E (5)2^-, ^>7] B^^l^Ei (S)^-?-^! ^SL* ^7> ^7] (10) ^-y-* ?l7l-S>fe Cf^- 

tb^^ ^^^^^ S>fe S|-i^^(14)-2.S ^^^€^1-. 
^7l ^4l^^(14)o1 3}-^^(P)efjl flrcl-. 

zielJl, >S-7] 7l^(4):2l- 5>-¥- 71:^(2)21 aHo)) ^<aslfe 5!];^ (10)31 «ol-^ls>7l ^Sfl. ^7] 7]%(4) 

2f Sh-^ 7]^(2)S] 7}^^7.M<>\]^ ^fJ-H (sealant : 6)^ -g-^lSlol 9X^. 

^7] £ 10)1 HAl^ 7^(2)^1 ^^£1- q-El-tfl^ :£ 2<H]^1 71^(2)31 aj-g-J!}- ^^sf'S cf^ 

7l^(2)°)lfe 21-41^^(14) <>1 ^^^5]^ >S-7l ^4i^^(14)^ ^3] ^ Hll^ «tJ-^<^l ir|-2l- tflolEj 

wl)^(24) ^ TlWlB «1)^(22)<^1 ^^^Slol sicl-. 

^-i-all s.^]:^^]Q] , :^i^^(l4)2l tb^ ■^€-<Hlfe >a-7l ^i^^(14)«Hl ^<g-* ?l7>s)-fe 
%1 ^1-^ H^^l^Ei (S)7l- ^^^^o] Clef. w^-^i- E ^xliEi (S)^ Tflo] E ^^(26), ^ ^5ll?l ^q-( 

28, 30) -^S ^^JSli3l. ^7] TflojH all ^(22)^ 'M-^-'H]^ 7\\°]^ ^1^(26) -¥-^^1 ^^^SL, -^7] ^^(28)-^ 
^7] iHlolEi Hll^(24)°11 <^^^^ 9X^. 

^^7] t-flolEi «11^(24) ^ 7fl<^lH wil^(22)2l <a ^l-^l" i^-H^lBl 2ll:E(23) ^ ?\]o]E. 5^^(21)7> ^^i^ 

<H. ^1-71 (s) ^ Sl-4:^q-(14)# ^^^}^ ^^^S.{v]^X\)S\- <a^€cf. 

zLel:ii, >S-7l H5ll<y ^^(30)-& ^7l ^4i^^(i4)3f ^n<>} B^^i30')^ ^7lai o.^. <g^E|oi sicf. 

^7l TflolE yflxl (22)^1 <a-?-^oil^ ?llB|]AlEi(C3j7> ^>yslol .^71 5l-^^^(14)2l- c-ll-ol ^sf^ 

S^l^^lSl #Bl:a.'a, ^1-^ B?E^liEl(S)5l TflolH ^^(26)<^1 ^ Jl 71- o] 71-51 

'3, cflolE-l AlJ:7l- 5l-i^^(14)^S. 917}S\JL, Tflol E xi^(26)'^l Al J:7l- ?l7l-£l^l ^fe ^-f <Hl^ Sj-i^^ (14) ^l] 

SAl^j-^11- ^^^§1-^ ^flS^'g^ i^ll-f <^ei ^^121 ^^joi ^^alAS. o]^o]7^ o^d-. ms]^ 

S€^liEi(S)7l- ^A^^ 7]^^ o^ei ^1^3. 71 ^Ol: *Vcl-. 

^1#^ ^^^^ ol^ ^^^V ;^]3,^^^6\] o^sB ^^Sl^dl. 7>^^olii^ ^:^jol ^Vcl-^^S. «^ol ig-^^^ ^^ol ^ 
<^ 1:711 ^4. ^. *f-¥- 71^0)1 ofl^J SAl^^l al-f S>fe ±^}^o] ^O] ^A^S)£.S. ^IS 'El-^ 

<U^J:^o^S. t}^ 7]^3] 'SiSJl^l- cl-fe- zl- iii/^Hl '^1-S-5)-fe-7> ^f'^^'Hl ^^^l -iTflsV 

^7H 4e^- ^-f 7> ^cl-. 

Oil* 1-^. 47] ■s"^ a^l^J-^lo^ ^^lAlsl;^l ^^^]^^, i2<y^l ol>a-sl cflig^ ofl;^j ^Aj^j-^lsl 

ofl^ TflolE uflAloll A>-g-Slfe 711^31 JL^ 7.]^^ 5J:ol sl-^o] ^^tl ^i7> ^Cf. cl-el-A-1, cfl^^Sl 
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<»1«K ^2fl^ &^]^^]^ £ 3a Ml^l 2. 3e» 'M'^ ^ 3a i^^l £ 3efe 

^ ^<^1» ^1«fl H 22] A-A ^ B-BSl ^^S.olcf. 

•tiHl^ SA];a-^l<>)) S^^liE-iSl ^^fe ^ :iEfl 71 ^(Inverted Staggered)^ T^^7l- ^o] a} 

^ r^iEfl^l^^ 51)^ Hj-t^o)! iH-el- «4 <^1^1^ (back channel etch : EB)^ -^Hl^l 

^EfjEl^ (etch stopper : ES)^S =^2^7\ :Ct'^% ^ ofl^]^ ^2:7> ^-g-Sjfe a^ldti/^l- ;^li^^ofl 

%A 'i'^ 

"Jl^l. 7)^a:(l)c^) oll.;goli4 ^y\^.^ ^-^^ ^^WsU, ^^'"^ ;Hl<^lH 1-^3^ -B-Hl7l^^ ^^^^(adhesio 

n)* #711 «f7l ^5>c^ ^Altt :f , ^Sl El % (sputtering) "^l Sl^H ^-i" f'^^'^l-. 



£ 3a^ ^<H1 1 ^\d^3.^ sflEi^SM 7l)o]E xi^(26)34 A 1 ?i^(22)* ^^^Sffe ^ 

aAj^^la^ f^^^V 711 olB ^^(26) RC ^S^llol (delay)* S>7l ^Sl-<^ ^ 

^(hillock) %^^<^ Sl*V aflAl ^^^;^11- Ol:7lSl-^S, <y:^cl^ Hfl^Sl ^-ffe ^^S^ ^EflS ^<='\A^ ^^=^3:,7\ ^ 

-g-£)7l£ *>t:l-. ^£lJl TllolH ^^(26)^^1-71 i£e|^l ^1 1 ^^(22)^ sfl^ojji, TllolH afl^ 

•^1 ^^^S. Zl 7l-^>S- TllolH ^^(26)2|- ^Sejxl ;H1 1 ^^(22)^5. ^Hl^^. 



cf-B-A^, £ 3bl- ^SsH ^^s>^. ^1-71 7l)<ilE ^^(26) ^ ^JEel^l ^1 1 ^^(22) =1 ■ 

71:^: ^^"Hl ^<a^(50)# f'al-tl-cl.. ^t}", ^7l TllolS €^^(50) ^^fl ^^^-S. al^^^g ^e)^ 

(a-Si:H : 52) 2|- H]^^ ^2l^(n "^a-SirH : 54)-i- 

^7] ^£^1 1-^ ^ah^ofl ^Hl 2 i3>rfi3S. °-!lEla.f^(55)2l->S-7l ^El«.f^ui|. -g-^^Efls] ^£^1 o><aia:£( 

53)1- ^^^4. 

^7l l-^l-o] ^-o.^ H];.^^ -^£1^(54)^: ^^^4 >S-7l ^El af^(55)3|-al ^#^1«c]-* #<^l7l ^■ 

°]^, £ 3c°11 ^ol_ ^31-51- 3 v}^3.^ m]^^}^ ±±i ^^(28) ^ H.efl<?l ^^(30)^ 

^^^ttcf. ^71 ^ JE.e1|oi ^51^ (28. 30) 2}- -f-AHl ^7l ±^ ^^{28)^ <a^^ iH]o1e1 «ll<a(24)# 

'S-71 ih£2l^l ^1 1 ^1^(22) ^-^ ^1-71 ^<a^(50) '^o\] ^7] ^] 1 ^^(22)^ 'U^s^ i£ 

el^l 2 ^^(58)^ ^^^^4. ^. ^1 3 -g-^oflAi ci]o)El uflAl (24), ^^(28). -^elltl ^^(30). ^S. 

el^l ;h1 2 ^^(58)<*1 ^^i^n ^4. 

3., >a-7l Jir^i ^ :£efl<y ^^(28. 30)^ n>i3S 5>o^ ^^71 dti ^^(28)2l- ^1-71 J^fiflo] ^^(30) n<^Hl ^ 

^iisi-fe -g-q ^iTi^vcf. -^vo^, >5^7i ^^(28)4 >a-7i ^2^io] ^^(30) ^}o]o\] ^T-m^ -i-^ 

^l7l*H :^€^l^El (S)Sl :5i7l^ ^z^-tb §-;Hl7> ^A^^ ^ 9X^^. ^^^-^l^iS # ^;Hl7> Agtlcl-. 

^7l ^^^£1 ^l7^o1]^ Al^^V ^2^71- ^^^C]-. ^;H1 -g-^ ^##Sl Ajz^-Ajoll^ ZL ^^^^ ojj d.f^ Jlf 

Ajz]- AlinH]7]. §i 0.2.^ ojjEl H.^^ ^ 50 ~ 100 nm ^S. sf^zl"* Aj^lfec^l, 5<a£(etching uniformity) 

<^1^, ^ 3d^l £Al^ u]-<4 :y-ol, ^<a^* f^^^5>31 ^1 4 nViHS sflEi'^sH u.^(55)^ ^3:s>7l ^*ll iLsi^ 
(56)* ^^^tl-cl-. :e.2:el-(56)-ar ^JjEl a.^(55)o] l-o>;^j^V oim^] >i}-E]l ^ a^z]-a1 ^^^sl-fe ^^#^'^1 ^Isfl ^ 
^ Hiffl^l^E:! ^A^o]] uj.^ <^^^ 71 ;a ^ Si^H-S. -¥-71^31 ^e|s ^3^-Bl-(SiN^) xfl^lfe ^e]^ 'a-5?-^(Si02)oiq- 
-¥•71^^ BCB(Benzocyclobutene) ^^^^cf. 
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^7] :y.s^(56)^ fe* ^^4^^ ^ ^^^^<^] safe ^^W. 

^>7l a.X^i-(56) sflEl^A] s^^^ ^;^ol ^7>s)fecfl. cilolEl 5aj#(23):2l- ^.e^l-y e^*(30') ^ 

ise);^l €-^*(58')* 

>a-7l t-llolE^ alls $^€-(23)^: ^^fl^l^l «l)^(42)^2l ^^^l:!!. 

= 5^10] s^^(30') ^ ^7l eei-i-(58')^ ^^<5lc1-. 

S. 36"^! ^'^^ (Transparent Conducting Oxide : TCO)* ^^^l-Jl ;Hl 5 n>:iaS. 

5>o^ 5hi^^(14)^ ^^^Sffe ^7] S^-i-^-gr ITO(Indium Tin 0xide)7> ^S. ±:<ac|-. -^-71 

^^(14)^ iSelxl ^1 2 ^^(58)2)- ^#slt^, ^7l ^eflo] ^^(30)2)- ^7] £.5flol $^1^(30')* -f-sfl ^ 
7la}o.s. ^#5l-ji Sicf. 

^^tt -g-^-Hl fi^Sll^i S^l^^l^l H^I^I^E] 7l:sa-^ ^^^£l7l] €4. 
£ 4fe -^71 H 3a i^^l JE 3ea1 ^l^h i^^^fe JL-f-Hojcf. 

ST200^ 7l:a-^ §«l5l-fe ^^IS. -B-e|7l:&(l)^ ^>-§-«l-c).. S^t. ■fre^7l^(l)# ^11^ (Cleaning) 
cf. ^il^^ ^7] f'oll 7l:^oli4 BV S.^^ ^<g. l-^l- (Particle)^ ^ItI^H W") 

fe 7l^ 7ll^ <^lSloll^ ^^j-^ HVnJ-o^ ^aj-^ ^1-^ H^^liiiElSl =-^0.^ ^c]-. 

ST210^ ^^^}^ "^ns., Wi^l-H- ^^Ife ^^'•SH ^^^^^cf. e^di^efls] 7l#^ 

*1-§-sH, ^^^o] Efloi5| ^^>^ ^lojE ^ ^mel^l ^1 1 ^q-^ ^^js]-^ ^;^l<>lcf. 

ST220^ ^<a^i-2^ ul'g^ ^Hls_ l-^^o] ^-^^ Hl^j^ ^71)^. ^i-S-a^--^ 3000A ^^^^ ^^1 

S ^eie ^Sl-B]- s.fe ^e|^ Avsi-H]-^ ^a^^^:f. ^7] ^<H1 "S^^S. a]^^^ ^^^^^ ■i-^*<^l 

ST230'a: a#oH4 ^s-^^jj). ^o. f^3j-5>jL SflEi^sH. ^511^ ^^^s>fe ^^^lolcf. 

ST240'& ST230<Hl><.i ^^^^ ^ ^^]'^ i^V^HS. sH l"^* ^]7]t}c^ ^11^* ^^^5>fe ^^1 

ST250^ i^>-i-^ ^S5l-7l ^tb ^^^S>fe cl-^jolcf. ^7] iiB]-^ ^7m 51-^3] ^^ol] 7J-^V l-^o] A> 

-g-^cf. ^71 z^z]-al ±:^}<i\. ^^i^fe D))7t|*llS*<| e^-fro] 

ST260^ ^^tl- £^^q(TCO)^S ITO« ^^j-sj-^ sflE^^sH sj-:di^q^ ^^^*l-fe ^^l^l^. ^7] ^^d\]A\ 

^o]S. 27)13] ^}^3.7} C-1 ^^el-cf. ol-ei-A^. H€^1=^^E1 7]:^* ^'^^5l-7l ^ «ll ^o]^ 5 i^jx] 6^3] nj-^ia 

^z]- -i- <^s^ ^^sl-Jl 9X^. ^}^3. tt^'LV ^1Sa]:lV^ -^-1^*1 ^o] ^o]^ZL, -L^ 
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3. ;H1 1 o>iaS sflE^^sM ^l^lH Hfl^^l- 7\]o]^ ^^^sl-fe 2 ^^isq-; ^1-71 TllojH afl^S ^ 7fl<5lB ^^ol 

7l:Q:2l ^'gol) 7\]o]B. ^<^n. Ir^l" ^1 2 ^^icflS ^^t}^ 4 3^ 

^1 2 ^1 2 Df^HS. aflEi^SH t-HojE^ cflolEi ufl^i^ o^^^ 

^Ijq^ -^^^ l-^l- ^^sH ^ ^^-^ Al-olofl ^1)^^ ^^Js>fe 5 'a-^ls+i ^71 ^] 

2 a>i3.S. 2flE^^^ ^] 2 ^^2^ ^igoll 3 ^<g5|-^ ^a^5]-Jl 3 °}^3.S. ^7] t^]o]^] ^7] 

±^ ^ ^Bll^ ^l^^s]-, ^11^^ gfe 1 a-SBl-jz)., ^7] 711 o]E wfl^ i^^^^ <^-?-l- Sfe ^1 2 isev^ 
^^^sffe ^1 6 ^n^; ^^7l ;^1 1 ^ ^1 2 is^^l 71% ^'S'^l ^-^^^^ f'^sf:!! ^fl 4 r^}d^3.S. 

'^«><=^. ^7l ^5)1^ ^^-^-iif ^1 7 ^Tflaf: ^7l ;H1 1 ^ 2 ^7l Bfl&l'^ 

^^12 ^^f^^ ^fli^^ ^1 2 ^^^^ ^1-71 1 ^ ;H1 2 n>^H^sl-c^ ^1-71 TflojE ^.gn;. 4)-^^7>xl ^z]- 



a^. ^ ^'^^ ^1-71 ;H1 4 ^^]<^1^1 cflolEl Hfl^aoii. ^7] ±^ ^ :£B,ioi ^^w-iq. >y-7| TflolH yfl-a iLJ:-¥-* a 

^ ia-5l-£|7l] S)lEl^sl-fe ^^I^S tJ-Cf. 

SE^, ^ ^^^^(11 6 ia-;^l<^l>-1 >ll 3 ^}^3.S. ^7] ;H1 1 ^ ;Hl 2 JiJ:^* sflE^^^ 1^1, ^^-71 ;Hl 1 a.^^o)l -^7] =5)1 
o] ^^^^sl- ^V7l ^] 2 ^31^011 ^7l TfloiB Bll^ a.:^^^al ^■?-^<*l zi-z^- CBflol §^^2). ^sel^l ^ 

^elJl, ^7l ;H1 8 ^A'>\]^^ ^7l ^41^^-8: ^^^^ ^. ^1-71 ^] i"^ ^] 2 S.:^^ s}^ ;^1 2 ^^#(cllolEi aflAl^ ^ 
>i ^ ^^]<^ 7fl<^lH all^ ^S^q-)^ ^dl 2 ^^f-* ^^1-S><^ ^1-71 ^] 1 :aJie]-oil go] ^7] 

^ :£e|l<?l ^^^1- ^ ^e^lol ^^J!)-. ^7l 4 2 iLS-^^S. g^l -^'■71 7\]o]^ wflA} ^J:^^^ ^Mel^l :?i 



^^:n., ^ t^iA-ife 71:3:^ ^aisffe ^7] 7]^ ^ofl ;h1 1 ^^^S 7l]oi E ^q-i- ^^^sl-fe "cl-Tflfil-; ^7l 

Tfl^lH ^^<*1 7m ^'S'Hl ^1 1 ^"S^, til>g:g ^ele. l-^l-ol '^-B-^ ^ele. ^1 2 ^ 

^1 2 ^^-^1 ^1-71 l-^#o] ^o.^ H|;,^^ ^elS^ ^TJlfif; >a-7l 3||E1^^ ^1 2 ^#^1 ^V«-o11 

7)1 2 ^<a^^ ^^sl-ji sflEi^sj-o^, c-flolEl ail^iil- ^ Hefl'?! ^^-^« gfe ;^1 1 JM-Jl^l-iil-, ^J-7l 7\]o]^ wflAl ^ 
:£«.si «a^i. 7)1 2 ^^121-; ^^7l ^Bilo] ^#§1-^ sj-i^q* ^7l ;^1 i 

^ ;H1 2 ^Ji^Hl sl«ll ^§o^ ^1 2 ^^21.. l-^o] H)^^ ^el-S^. ol^^ ^l^lsffe ig-Tili- 



^■^], ^ ^'^sl ^^HHl^ife TlloiH ufl^asl ii-toii Mfl^aai «o^^l5l-fe ^l-g-^Vcf. 
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£ Safe ^1 1 ^fl 1 i^>ii^a.S. sflEi^Sl-oi 7llo]B ^^(102) TflojE HflAJdoO)* ^^^«l-fe 

^7] TflolH ^^(102)^ TllolB afl>5d(lOO)'^^1 "S^^ ^EflS. ^>l^^c^. 

£ 5bfe c-ll<5]E-i «fl'id(104)2)- ^ JEello] ^^^(106a, 108a)* ^^^sfe ^^^1* £^1 

^7] TflojE ^^(102)ol ^^^^ TllolH till^(lOO) TflolB ^^B]-(nl£A])jj)-_ u]^^^ ^e|^(nlH^l)4. l-^l" 
04)^1- ^ ^^^(106a, 108a)^ ^^a^c]-. 

^1-71 4 2 BflEi'^^ ufloltl HflAl (104)^ Hl^sH, ^ ^efl^ ^^-^(lOBa. 108a) 3.^n\^^^<=>\ 9X^. 

^y]^^. 4 2 TflolE ^^(102) ^m(Ch)o] € "^^^ sflEl'^tb^. 

=L^^, ^7] TllolH wfl^(lOO) ^-^ TflolE «fl^(i00)# ^fe ^EflS TflolH Bfl^ iLJ:^^(110)ol ^ 

<^7l>«.l ^7l ^ :Siill<?l ^^^(106a, 108a)«»flAi ^7] E.^<^^ ^l^^(108a)* ^^^^ ^ Sl^ ^<^1 

^. ^, -^7] ^i^^(108a)5+ ^7] TflolB Hfl-Jd liJl^^(llO) 'Jl-ol >S-7] ^s|)ol ^^:^(l08a) 

fe ^^£)711 ^>gs)-fe 

^7l diiii ^ ^^^(106a. 108a)* sflEl'^^f- ^. ^^71 ^ ^^-^(lOSa. 108a)» oj-^fi^S-Sft^ 

^71 TllojE ^^(102) ^^ofl 1-^1-<^1 ^31^* ^El^dSH ^11^(Ch)l- ^^ttcV. 

^. ^7l 4 2 ^}d^3. ^^jSjfe c-ilolEl i3fl<d (104)3}-. ^ ^eflo] ^^:^(i06a. 108a), TllojE afl^ 

iLJ^^^dlO). ^1|'i(Ch)<^l 

£ 5cfe ^1 3 ^}±:3.S. S.S.^(112, 114)* ^^^5]-fe iA]*!: i^olcf. 

^J-7] iX^(112. 114)^ tHlo)Ei aflAi(io4)* nife]- 4>7] cHlojEi «ll^(104)* gfe ^EflS t^^^s)^, ^1-7] ^l)^(Ch) 
rti ^ J^eflo] ^^^(106a, 108a)2l "g-^* 1 a-SL-^l-Cl 12)^. ^7] TflojE wll>{H(i00) ^■¥-<Hl ibSe}^] 

^>7l ^:£^(ii2, ll4)sl sflE^^A] >a-7l ^^-^(I08a) ^s] 4 1 tiJi^s)-. ^i^sel^l ^^o] ^^^^ «.«.o^ 

2 liJie]-ofl ^7] iLS5]-(ii2, 114)^ s)-^<^l ^1 2 ^##2} <a-¥-7> :ii#5]H# ^sl]<a S^*(116)2)- ;i 

Se]^] ^^*(118)* -^Ajofl ^A^tbc}-. 

£ 5dfe ^1 4 ^}^3.S. ^^^q-(120)^ ^^^«l-fe S-^ltt 

^7] 5?-i^^(120)^^^^^S ^ofl ^'g^ ?l#-^-^^>ol:=(IT0)7> A>^^c}.. 

^7l si-i^^* ^^^«>fe ;H1 4 D>^a ^^o] ^ ^^2] ^^a^o] :^§ol ^cf. ■ 

^. ^7l ;H1 4 '^Via ^'§<^lAi ±^ ^ S.;^!?! ^^(106b. 108b)^ iSel^l ^^(122) JQ-'^^slTll 5)fe :^o]c|.. 

^, -^-7] S|-:^^^(120) ^-^^ ^<^1. ^7] 1 ^ 2 iS5]-(ii2, ii4)a) sl-^oll ^^i^ 4 2 ^l^ti: ^1 2 

a.-^ -iinsH 4i^^^(106b)4 ^^(108b)4 ^^(122)* W. ^7] ^ ^5i]<y 

^^(106b, 108b)2l- ^Ssl^l ^^(122)^ ^A^A] z]-z]-s} dtii: ^ HB^l*! ^^(106b. 108b)^ #^S)7ll 
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4 ^}^^3. ^^^ollA^ Sl-ih^^ ^^^^<^1 ^1 1 ^ 2 iLJie]-^ ;Hl 2 <i]z]-^^S.*<|, ±^ ^ £.B|1 
^ ^^(106b. 108b) ^^^Slfe ^olc].. 

a.^. S. 5cSl >a-7l iiJ:5^-(ii2)Sl ^A^A] i^t^^ p\]o]^ ^^(102-)^ ^2^-E|7fl ^acf. 2^. ^7] 1^^^(112)011 sisfl 
TllojE ^q. ^«.ol)^ TflojE ^<gn^4 U]^^ -^ej^^S Sj , ^l-7l ^ ^^(106b. 1 

08b)* ^^^^ m -S-Alo)! ^ef^i. sl)'i-¥-(Ch) ^/5l-^ 'U^^ilOZ')^ 

^7l^ «>fi}- :t<^l ^ ^^21 ^ A] 0^1 oil ttl-s. on;^J SA] 4n}^3. ^^"L^^S. P^tl^l-o] 7]-^«>al. ;«)l:5l-^:^Sl 

^^S^ ^ Sife ^l^m all'Jd^ iit-'H] ^jolH wfl^o^ w-Ai^ ijj-;^!^ ^ ^cf. 

H 6-& S. 5d^ ^^et^ VI- ^'S* HA]^ la-^S-Olcf. 

-a^i, H 6a«ll £Al^ ^ ^t^oll tt}-^ ^-^'g SAj^g-^jo^ ^^^^ ^] 3 nfii^ -g-^Joi) 2]^ i^^l ^^1-^^^ 

la-^^S-Ml. 7]^(l) Ag-o]] 7llo]E ^^(i02)ol ^^^El<H o;[cf. 

zielJi. ^7] ?\]o]B. ^^(102) ^^<H]^.a-7l ?)lo]E ^^(i02)# ^fe 7l1o]H ^^Q]-(150)4 -^^1^(152) 
o] '^%-S\o] Sic]-. 

jE*V, >S-7) Hl^^ ^elS(i52) ^oflfe- l-e^ol ^-R-^a til^:g ^Bl^(154)«*l ^ll^{Ch)# ^^^©H 
1-*«<*1 ^-B-€ Hl:^^ ^el^(154)'5^-oil^ ^ S.iSl<y ^^(I06b. 108b)«l ^A^jgcf. 

^'-71 ^ ^511^ ^^(106b. 108b)2f ^7] ^fl^(Ch) ^-^Ife ^1 1 i^^(112)ol ^A^^c}. >^V7l i ^ 

M(112)^ -^-71 ^^91 ^^(108b)2] ^^^ol i^t^si^s. ^^o] ^a!*(ii6)ol ^A^SliJ], >S-7l S-iHl^ ^^*( 
116)* -f-^fl ^7) ^^(108b)4 ^^Sl-fe 3?-i^^(120)<»l 

£ 7a ^^1 £ 7dfe H 5d5l ^^A} vn-Vno.s. ;^>-& '3:^3] ;«1l2)-^^* S-A]^ :^;^;£oli:l-. 

£ Ta-Hl £.Al^ %2:5fc»l ^"^s]-^. H 7a^ ^1 1 TflolB afl/H(i00)* ^a^s]-^ ^^M: ^^]^- 

£ 7bfe ^1-71 7flo]E uflAl(ioo) >a-<H] TllojE ^<a^(150). Hl^J^ ^e]^(152). 0];^;^ ^el^(15 

4). ^1 2 ^^f^* ^i^^^'-sl-Jl 2 sflEl^sH, cflojEi «llAi(104)^ ^^.^^(110)-^ ^a^ 

31-^. ^7] sflEl^^ ^1 2 ^##* n>^as.5H «-*#<^l ^-B-^ ^21^(154)* ^^^^ ^lI'iMHAl)^ 

£. 7c^ ^1 3 ^}^3.S. ^:£^(112, 114)* ^t^l* ^a]^ S-i^olcf. 

^7l iiJ:s)-(ii2. 114)^ ^1 1 tis^(ii2)^ ^1 2 ttJ:^(ii4)^S ^^m. ^ 9X^^, ^7] ^Hl i ^5:b]-(ii2)* 

^<']^ MflAl(i04)* Sfe ^EflS. ^A^SlZL, ^] 2 ^S^(114)-gr ?ll5|lAlEl(Cst)» ^^^cl-7l ^^-71 Tllo] 

5 a.J:^^(ii0) ^a-^ll iiiSel^l ^^*(ii8)* 

<^7lAi. >^7l TilojE :a.J:^^(iio)'g: ^ *I-^<H1 tIJoIs ;go^B^-( 150)0] Ajzl-slfe «<)-^l5l-ji, 
711 Hfl'idClOO)* ^J:sl-fe ^1-* 51-711 €^1-. 

£ 7dfe ^1 4 T^VAiHS ^:3i^^(118)* ^a^^;].^ ^;^]^ S-A]^ S.'^'^lcl-. 

^1-71 Sl-4i^^(118)* ^^^-^S. «J^>)1 ■f-'^tb ■^'^S^^J A>-g-sl-ti^, o] l-^asfe €-^^H-^(IT0)7> 
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^7] ^di^^(ii8)'S: ii^se|xi $ai-&(ii8)^ -f-^fl isel^l ^^(llO')4 ^^f. 

(110)^ ^7] sl-4i^l^(118)* ^^^tb ^<^] -^-7) ^1 1 ^ ^1 2 :a.S^-(112, 114)*>^ ^1 2 ^l^^l^ -¥-^^1 

E -^^<^1 ^zl-^<Hl ^ -^511^ ^^^(106a. 108a)7> ^^S. ^^S]<^(^-<d) ^ ^^91 ^^(106 

b, lOSb)^^ 5d ^ £ 6 %^). ^. -^7] 7]] 4 n>^a ^^^<^1^i ^ ^eflol ^^H£Al)ol 

c^H 5d 

-^^7] E ^^1- 7flo]B ^^^(150) ^^^'H <^^^^s. M^-^^^. 

a^7lA^, iSel^l ?fl2llAlEi(Cst)fe^7l TllojE Bl]<a(100)# ^^^S. 5>J1. ^^^Z\7] ^^(110')^ ^jl^^S 

sH. TflojE Hil^(ioo) ^ ^1-71 ^i^(iio')^ ^1-"^H1 ^^^^ ^<?3^(150). ^el§(l5 

2). ^-B-^ wl^j^ ^els(i54)^ -B-^^o.^ ^^^€^1-. 

■d^i, 5X300-8: 7l^# ^ujsVfe ^1-^1^ -B-5l7]^(l)^ ^>-g-W. 

STSIO^ ^1 1 f^^^5>:n.. ^1 1 ^}^3.S. TflolB «fl^* ^^1<^lt^. 

ST320^ ^T-7l 7llo]B wfl-a ^ 7l^ ^-^o)] Tllo] E ^<ae]-, uV^^flf^. ;Hl 2 <^^^S. 4 2 n> 

<^1^, ST330«^1^^ ^c3-7l a.^^^ >a-7l c-flolE] wfl^^l- ^7l iih ^ :£Bll^ ^^^S^ ^11 gjl, 

:i£el;^l 7l|3llA]El7l- ^^^^ ^^0^1 ^A^^cV. 

a>^lB^-o.s. ST340'HlA^fe- ^^^^4. 

^-Jfl. ^ ^'^21 ^A] 0)1^.0,1 oji^j ^Al^J-^js] jLAl^^ll- 4^s] P>dia ^^bV 
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^v«.oii Tfl^lH Bfl^ Hfl^a-a: ^z]--§-«!i-$.s-¥-El iJ:^ ^ safe 

(57) ^^31 t^^l 
^T^*^ 1. 

^7l 7]:^ ^011 1 f^^s>Jl ^1 1 ^1-^3.5. i^El^sH TflolH wl)^4 ?\]<^]B. ^1^^ ^^^sj-fe ;Hl 2 ^tTfl^q- 



>S-7l Tflol E aflAl ^ 7ilo]H ^q-o] ^AJ^ 7]^5l :^^o]l TflojE ^<a«^-. ^S^lf^, ^1 2 

^^^^ ^^icflS ^^S^l-fe ;H1 3 ^ns^: 

^7l 2 4 2 «>iHS. BflBl^sH cflojE^ Hfl^4, ^7) uflolEi <^^^ ^^^-ii)-. ^eflo] 

-¥•4, ^7l TllojE Hi]/^^ TflojE aflAi ^1 4 "ctTiliq-; 

^7l sflei^^ Tfl 2 ^l^t!: ^^S] 1-^1- ^7l ^ A>oloil ^fl 

-^-71 4 2 n}ihHS. ;<fl 2 -a-Sl ^igo)! ^13^^^* 3 n>^HS. -^-71 c-llo]El aflAl 

4. 'S-71 ^ ^^-^2)-. ^7l Sfe 1 ^71 711 OjE Hfl^ ^^^^^1 gfe 2 

4 6 ^3:^15+: 

^7] ^1 1 ^ ^1 2 i:&^ol ^^^^1 y]^ ^^o]] -f--^^^^ ?'z^5l■^ ^1 4 ^}^3.s. BflEi^sH. ^7l ssij^ ^ 
^^jq. ^#sffe ^di^q-* ^^^sVfe ^1 7 

^7l ;H1 1 ^ ;H1 2 i^H}- Sl--^ ^7l BflBl^^ ^1 2 ^l^tt ^1 2 >a-7l ;^1 1 ^ ^1 2 iS^i-* i^Vtii^ 

^7l TflolH ^^^^^^'V^l >iSe1^1 ?1l541>^lBl» ^^^*>fe ^1 8 

» 3EWfe S^l^^l ^1S*?J-^. 

2. 

121 a^l^^l ^l^ti'-'^'Hl SlSll ;^1S^ S^l^^l. 

3. 

^7l ;H1 4 ^/^]«H1>H -^-71 HlolEl till ^3)- ^7l ^ :BiHl?l ^^^i2l- ^71 Tflc^lH Bfl-a ^.S-^-S S.^ Til ^fiEi 
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^1 6 ^y^<^^^ 4 3 ^}^3.s. ^7] ^] 1^ 4z is^^ m^'i^ ^.^7] ^ I JiLJ:5^-<Hi ^7] s.^^! ^^^^ ^7] 
A 2 *ii5^-oii ^7] 7]]o]^ H))^ "g-^-g-ol ^^j^j!)- >^s.e;^l ^x\6^ ^ 

5. 

^71 ^] 8 ta-^^l-^^l ^, 1 ^ ;H1 2 2 #^^(c|1o1e1 H])<d. i>i ^ H. 

^ ^^IISJ ^71 ;H1 2 ^S5j-o.s Qoi ;;i]olE aflAi ^SB^^l ^^^^ 

^n^^ 6. 

^ -^7] A}o]6\] ^A^^ p\]o]B. ^<a^. al^^ ^el§. l-^l-o] u]^^^ ^e]^* -B-^if^^S. 

7. 

71 ^Hlsffe 

-^71 7]:^ ^oll 711 olH ^^1^; 

^7l TflolH ^^o] 7l:& ^igoll ;«11 1 ^<?3^. al^^ ^51-^. l-^l-o] ^-^^a ai^;g -^e^^, ^rii/=Bfl 

<y ^^^S s)lEi^S}oi dlolEl aflAijT^ ^ ^eflo] ^^"-fil- Tflflm «11^ ^^^^2., ^ 

^71 m]^^ i^/s.Bii*i ^#31 >s--¥-«Hi ;^i 2 ^^si-:ii BflEi^sH, c-iioiEi ^ =5^1^ 

» Sfe ^1 1 JiL:^^=l-. -^-71 TflolH aflAi ^si^ci^ -a-?-!- Sfe ^1 2 il^s]-^ ^^^«>^ ^^11^4: 

^7l ^^^sj- 5}-i^^# ^^^sfji. -a-7l ;«11 1 ^ ;H1 2 S^^l-ofl tt-^ -^^-^l i^r/seflo] ^ 

* i^sl-fe aAl;^-^] ;i)lS«J-'^. 
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